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In re Application of: 

WEITSCHIES, Werner er al. Examiner 00. Pensee T. 

Serial No.: 08/894,767 Group An Unit: 1641 

Filed: 2/23/1 99S 

Tide: PROCESS AND COMPOUNDS FOR DETECTION OF ANALYTES USING 
REMANENCE MEASUREMENT, AND USE THEREOF 

Mail Stop AmendmenT 
Commissioner for Patents 
P.O. Box 1450 
Alexandria. VA 22313-1450 

Sir. 

Hie following schedule of claims reflects the Examiner's Ameridroent, and the 
correction of claim dependencies previously discussed. 
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This listing of claims will leplace all prioi versions, and listings, of claims in the application: 
In the Claims: 

I, (Previously Presented) A process for qtialiiawve and/or quantitative 
detection of analytcs in a liquid and/or solid phase homogeneous immtmoassay, comprising 
determining remanence magnetiiation in said homogeneous immtmoassay of a stable or 
quasi'Siahle ferromagnetic or feiximagneiic substance bound to said analyte, wherein said 
homogenous immunoassay has been contacted with said ferromagnetic substance, whereby 
said substance binds to the analyte, and the presence of such magnetization is indicaave of 
the presence or amount of the analyte, 

(Previously Presented) A process for quaUtaiive and/or quantitative 
detection of analytes in homogeneous mmiunoassays comprising measuring remenance 
magnetization of magnetic markers in a sample, bound to said analytes, wherein said 
homogenous immunoassay has been contacted with said ferromagnetic substance, whereby 
said substance binds to the analyte, and at the tune of measurement the magnetization of 
unbound magnetic markers that are present in the sample in their totality fades owing to 
extrinsic superparamagneiism, and the presence of remenance magnetization is indicative of 
the presence or amount of said analytes. 

27 

X (Previously Presented) A process for qualitative and/or quantitative 
detection of analytes in a liquid or solid phase homogeneous immunoassay, comprising 

(i) labeUng first structure-specific substances, with fcrrimagnetic or ferromagnetic 

substances to indicate the presence or amount of said analyte, 

(ii) adding said magnetic labeled strucmre-specific substances to a sample thai is to 

be measured. 

(iii) magnetizing the sample to be measured with the aid of a magnetic field or 

suitable intensity that is applied &om outside and» 

(iv) measuring the remanence of the magnetization of bound suuciure-speciijc 

substances with the aid of magnetic field sensors after the external field is 
shut off, widioui removing unbound strucmre-specific substances. 
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4. (Canceled) 2 0 

(Previously Presented) The process according to claim wherein the 
smjcnire-specific subsiances are antibcKlies, antibody fragmenis, bioim, substances that 
bind specificaUy to bioiin, agonists tba; bind specifically to receptors of their antagonists, 
pepndes, proteins, receptors, enzyme substrates, nucleotides, ribonucleic, acids, 
deoxyribonucleic acids, carbolxydraies, or Iqjoproieins. 

(Previously Presented) The process according to clainv^ wherein die 
structure-specific subsiances have a binding constant in the range of 10^-10^^ (mol/1)"'. 

j: (Previously PresenteU) The process according to claim,^ whcicin the 
structure-specific substances have a binding constant in the range of lO^-lo'^ (mol/l)"'. 

^ (Previously Presented) The process according to claim I, wherein the 
sample is moved during the measurement and a sample signal is raodulatcd. 

ST. (Previously Presented) The process according to claim 1, wherein induction 
coils that are hooked up as gradiometers, fluxgate-magnetometers, giant magnetoresistance 
sensors, or magneioresistivc conveners are used as magnetic field sensors to determine 
remanent magnetization. 

(Previously Presented) The process according to claim I, wherein SQUIDs 
are used as magnetic field sensors to determine remanent magnetization. 

yL. (Previously Presented) The process according to claim 1 , wherein 
simultaneous determination of several different analytes in a sample of liquids or solid 
substances is carried out by sequential magnetization of a sample to be measured. 

(Previously Presented) The process according to claim wherein for 
simultaneous quantitative determination of analytes, different ferromagnetic or ferrimagnetic 
substances with discrete coercive field intensities are used. 
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Tfh, (Previously Presented) Hie process according to claim 1, wherein the 
ferromagneTic and ferrimagueiic substances wsed have intrinsic Neelian relaxation times 
greater than the measuring time. 

^4- (Previously Presented) The process according to claim wherein the 
ferromagnetic and ferrimagnetic substances that are used have Neelian relaxation times 
longer than 10"^ seconds at 20**C. 

\o E 

li. (Previously Presepted) The process according to claim >5, wherein the 

ferromagnetic and fenimagnetic substances that are used have Neelian relaxation times 
longer than 1 second at IQ^C 

10^ (Previously Presented) The process according to claim 1, wherein the 
ferromagnetic and ferrimagnetic substances have a particle size of I to 1000 nm. 

yf. (Previously Presented) The process according to claim 1, wherein the 
ferromagnetic and ferriniagnetic substances have a particle si^e in the range of 2 to 500 nm. 

13 

(Previously Presented) The process according to clann I, wherein the 
ferromagnetic and ferrimagneric substances are stabilized with a shell of oUgomeric or 
polymeric carbohydrates, proteins, peptides, nucleotides, surfactants, synthetic polymers, 
and/or lipids. 

J9. Caneded 

20. Canceled 

21, Canceled 
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yi. (Previously Presented) The process according to claim/S; wherein the 
stiucture-specific substances are cytokines, lyropholdnes. endothelins oi their antagonists. 

25- (Previously Presented) The process according xo claim I, wherein the 
ferroraafinetic or fciriniagnetic substances are stable or quasi-stable colloidal particles that 
are made of iron oxides, barium territe* strontium fcrrite, pure iron, chromium, dioxide, 
nickel, and cobalt, or iron oxides with manganese, copper, nickel, or cobalt additives, 

7 ^ . 

(Previously Presented) The process according to claim wherein several 

ferromagnetic or teirimagnetic substances with various coercive field intensities are used. 

2^. (Previously Presented) In a fertility, histocompatibility, allergology, 
infeciiology, hygiene, genetics, virology, bacteriology, toxicology, pathology, environmental 
analysis, or medical diagnosis process comprising detecting an analyte. the improvement 
wherein the detecting is performed according to claim l. 

(Previously Presented) The process according to claim I, wherein 
ferromagneiic or ferromagnetic substances are introduced into the human body or are 
applied on the human body, and the remauence of the magnetization of the ferromagnetic 
or ferromagnetic substances is determined after a magnetizing field is shut off. 

^ (Previously Presented) The process according to claim^3< 
wherein ferromagnetic or ferromagnetic substances are mtroduced into an 
organism or applied on the organism, by a process comprising 

(i) labeling strucmre-specific substances with ferromagnetic or 
ferromagnetic substances, 

(ii) adding said magnetic labeled structure-specific substances lo a 
living organism or applied to an organism. 
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(iii) raagiieTi2iiig a volume of the orgamsm with the aid of a 
magnetic field that is applied from the outside and. 

(iv) measuring remancnce of the magnetic markers with the aid of 
magnetic field sensors after the external field is sbui off. 

2gC (Previously Presented) The process according to claim ja^T, wherein 
antibodies, antibody ftagraents, agonists that bind specifically to receptors or their 
antagonists, peptides, proteins, receptors, enzymes, enzyme substrates, nucleotides, 
ribonucleic acids, deoxyribonucleic acids, catbobydrates, or lipoproteins are used as 
structure-specific substances. 

(Previously Pr^ented) The process according to claim wherein the 
agonists or antagonists that bind specifically to receptors are cytokines, lymphokines, 
endotfaelines or their antagonists. 

30. (Previously Presented) The process according to claim wherein the 
structure-specific substances have a binding constant in the range of 10^-10^^ (mol/1)"' 

^f, (Previously Presented) The process according to claim wherein the 
strucmre-specific substances have a binding constant in the range of lO^-lO'^ (mol/ 1)"V 

n . ^5 

32- (previously Presented) The process according to claim j26, wherein 
Superconducting Quanmm Inierference Devices (SQUlDs), induction coils, fluxgate- 
magnetometers. giant raagneioresistance sensors, or magnetoresistive converters are used as 
magnetic field sensors. 

33- Canceled 

34- Canceled 
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A^. (Previously Fresented) The process according to claim^. wherein a 
mixture of different fenimagnctic or ferromagnetic subsiances with structure-specific 
substances is used. 

i« A - 

OPreviously Presented) The process according to claim 2o, wherem the 
Neelian relaxation lime of the ferromagnetic or fenrimagnetic substances is longer than lO"^ 
second at 37''C. 

yf. (Prmously Presented) The process according to cjaira^26, wherein the 
Neelian relaxation lime of The ferromagnetic or ferrimagnetic substances is longer than I 
second at 

(Previously Presented) The process according to claim wherein the 
fcirimagnetic or ferromagnetic substances are iron oxides or iron oxides with manganese, 
copper, nickel, or cobalt additives. 

(Previously Presented) The-process according to claim I, wherein the 
ferromagnetic or ferromagnetic substance is magnetic-labeled aniicollagen II and SQUlD(s) 
are used to determine remanent magnetization. 

(Previously Presented) A process according to claim U wherein the 
ferromagnetic or ferrimagnetic substances are used to label stiucmre specific substances, 
which are added to the analyte. 

yrt, (Previously Presented) A process according to claim 1 , wherein the 
analyte is labeled with strucmre specific substances, and the ferromagnetic or 
ferrimagnetic subsiances are added tfiereto. 
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siruciure-sp 



7£ y 

42. (PreTiously Presented) A process according lo claim ^. whereunbe 
•specific substances are antibodies, amibody fragments, biodn, substances ibat 
bind specificaJly to bioiin. agonists that bind specifically to receptors of their antagonists, 
peptides, proteins, receptors, enzyme substrates, nucleotides, ribonucleic, acids, 
deoxyribonucleic acids, carbohydrates, or lipoproteins. 
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